The impact of leucine infusion on skeletal muscle amino acid and energy metabolism in severely traumatized patients.
The response to trauma is associated with increased energy requirements and net protein breakdown. The branched chain aminoacids, especially leucine, are considered to act by serving as a fuel for muscle tissue and by stimulating synthesis of proteins and controlling protein breakdown. Such results have been obtained mainly from in vitro studies. The present study was designed to evaluate the pharmacological effect of leucine infusion on muscle energy/amino acid metabolism in man after severe multiple trauma. 16 patients were studied and randomly allocated into 2 groups. Group 1 was given fat and 20% glucose while group 2 received 6 g N in form of leucine dissolved in 10% glucose solution and fat. The patients received 40 kcal/kg/24 h over an 8 day period after trauma. Biochemical analyses, muscle biopsies (energy substrates, electrolytes, amino acids), nitrogen balance and 3-methyl histidine excretion in urine were evaluated. Biochemical data revealed a significant increase (p < 0.05) of serum urea in group 2 day 4 and 8 after trauma. Muscle intracellular electrolytes (K(+), Mg(2+)) and energy substrates (ATP, phosphocreatine) showed a similar decrease in both groups. The intracellular muscle amino acids displayed a pattern known to be related to trauma without differences between the groups. The cumulative nitrogen balance 8 days after the injury was -93.5 g N +/- 10.1 (SEM) in group 1 and -73 g N +/- 7.5 in group 2. The 3-methylhistidine excretion was markedly increased similar in both groups. The present study demonstrated no significant pharmacological effect of leucine administration on muscle metabolism, nitrogen balance or 3-methylhistidine excretion in severely traumatized patients. Conventional balanced amino acid solutions are probably optimal to meet the patients actual requirements.